Abstract-In this paper, the problem of robust stabilization and robust disturbance attenuation is investigated for systems with linear nominal parts and norm-bounded nonlinear uncertainties on both states and control inputs. It is shown that the type of nonlinear uncertainty sets considered in this paper has an equivalent representation by linear uncertainty sets. Based on this key result and some standard Riccati inequality approaches for robust control of linear uncertain systems, a constructive design procedure is developed.
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I. INTRODUCTION
This paper is concerned with the problem of robust stabilization and robust disturbance attenuation for systems with linear nominal parts and norm-bounded nonlinear uncertainties.
Significant progress in robust control theory for linear systems, especially the development of Hm theory, during the past decade has spurred great interest in extending newly established results to nonlinear systems. In particular, the numerical accessibility and efficiency of the Riccati equation approach for H" design of linear time-invariant systems has motivated the search of its counterpart in nonlinear systems. This search has lead to some recent publications on nonlinear Hffi control [l] , [8] , [13] . While the resulting Hamilton-Jacobi-Isaac (HJI) inequalities resemble Riccati inequalities in their symbolic representations, solutions to the FIJI inequalities and construction of controllers are usually extremely difficult to obtain. Furthermore, at the current stage of development, the HJI approach of H" control concentrates on stabilization and disturbance attenuation of nominal plants. The problem of robust stabilization and robust performance remains largely unresolved. This paper presents new results on control synthesis for robust stabilization and robust disturbance attenuation for linear systems with norm-bounded nonlinear uncertainties, continuing the work of [14]- [16] . The class of plants considered in this paper consists of systems in state-space form with linear nominal parts and norm-bounded nonlinear uncertainties on both states and control inputs. Robust stabilization and robust disturbance attenuation of such systems are investigated using the Hamiltonian approach. We demonstrate that the type of norm-bounded nonlinear uncertainties considered in this paper coincides with a set of linear uncertainties (Lemma 2). As a result, the corresponding HJI inequality can be reduced to a certain Riccati inequality. Then, certain standard H" design techniques for linear systems can be applied (e.g., [lo] 
Definition (Robust Stability and Robust Disturbance Attenuation):
A state feedback U = -Iiz, K E ELmx" is said to achieve robust global asymptotic stability if for d = 0 and any
is globally asymptotically stable in the Lyapunov sense.
A state feedback U = -l i x , li E EtmXn is said to achieve robust disturbance attenuation if under zero initial condition ~( 0 ) = 0; there exists 0 5 y < 00 for which the performance
is satisfied for all d E L2 (the Lebesgue space of square integrable functions) and all A(z, U ) E n(z, U ) , where the weighting matrices are assumed to be symmetric and satisfy
Problem (P):
Design I< E W""" such that the state feedback U = -l<z achieves robust global asymptotic stability and robust disturbance attenuation. The main approach employed here is the standard HJI method. Hence, we define a quadratic energy function
where P > 0 is to be determined. Define the Hamiltonian function 
Also, under (4), E ( x ) is a strict radially unbounded Lyapunov function of the closed-loop system, and hence robust stability is IIuIl guaranteed. In this paper we will establish conditions under which
BY Lemma 1, there exist :VI1 E R" x 7 z ;ind &fz E Rn X m with
MAIN RESULTS
The key technical contribution of this paper is Lemma 2 which establishes a representation of the nonlinear uncertainty set n(z, U )
which, together with (9), leads to by a linear uncertainty set. This key result is then combined with the standard FIJI approach to derive the main result (Theorem 1) which provides a constructive robust design procedure for solving Problem (PI. 
Since ?I E @ is arbitrary, we conclude that
which, along with (7), implies
B. Main Theorem
By Lemma 2, robust stabilization and robust disturbance attenuation of (1) can be achieved by employing design techniques for linear uncertain systems. This observation leads to Theorem 1, the main result of this paper. The main approach employed here is the standard method of Riccati inequalities which have been used extensively in linear H" control for state-space systems (see, e.g., [lo] Remark: Since (1 1) is numerically solvable, Theorem 1 provides a design procedure for robust stabilization and robust disturbance attenuation of systems with linear nominal parts and norm-bounded nonlinear uncertainties. 
From the expression of E ( r ) = z T P z , w e can easily denve, noting 
